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(54) MOTOR-OPERATED POWER STEERING DEVICE 

(57)Abstract 

PURPOSE: To simplify constitution by integrally constituting an output shaft of a 
motor and an worm shaft constituting a speed reducer. 

CONSTITUTION: An output shaft 16 of a motor M and a shaft of a worm gear 12 are 
integrally formed, and they are integrated by shaft supporting the output shaft 16 on 
three points by bearings 18a, 18b, 19a in a gear case 18 and a motor case 19, and by 
engaging a projection part lid of a gear part 11b with a hole 11e, a worm wheel 1 1 is 
integrated with a metal ring 11a key-stopped on a lower side column shaft 2B. 
Additionally, it is devised so that an alternate function of a clutch is performed by 
cutting the projection part 1 1 d in the case when torque of more than a specified value 
works on the gear part 11b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Electric power-steering equipment characterized by to prepare the torque limiter which cancels the cooperation with said 
motor and steering gear style when the torque more than predetermined acts on said reduction gear in the electric power-steering 
equipment which coordinates the output shaft of a motor with a steering gear style through the reduction gear which consists of a 
worm shaft and a worm gear, and assisted the control force with the turning effort of a motor while constituting said worm shaft in the 
output shaft of said motor, and one. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] An automobile is equipped with this invention and it relates to the electromotive power-steering equipment with 

which the force which helm actuation takes is assisted on the turning effort of an electric motor. 

[0002] 

[Description of the Prior Art] The motor for steering assistance is driven based on the detection result of the steering torque added to 
the helm, and the electromotive power-steering equipment with which the force which steering of an automobile takes was assisted on 
the turning effort of this motor is developed. 

[0003] The sketch sectional view of conventional column mold power-steering equipment for drawing 4 to steer an automobile and 
drawing 5 are the fragmentary sectional views in the V-V line in drawing 4 . In drawing 4 R> 4 and drawing 5 , 2A shows a top column 
shaft and 2B shows the bottom column shaft Top column shaft 2A is supported by the column housing 3 free [ rotation ], and a 
steering wheel (not shown) is attached in the upper limit section, and the lower limit section is connected through the upper limit 
section and the torsion bar spring 4 of bottom column shaft 2B. The lower limit section of bottom column shaft 2B is connected with 
the pinion shaft of the steering gear style which is not illustrated, and the rack shaft. The torque sensor 5 which detects the torque 
which acts on top column shaft 2A is formed in the upper part of a torsion bar spring 4, and the output signal is given to the 
energization control section which is not illustrated. 

[0004] A worm gear 31 is attached outside the upper part of bottom column shaft 2B, it is fixed to the flange 38 prepared in bottom 
column shaft 2B, and this worm gear 31 has geared with the worm gearing 33 which carried out crisp to the pars intermedia of the 
worm shaft 32 which stands in a row on Motor M. The worm shaft 32 which got into gear to the worm gear 31 is bearing 39a about the 
both sides. And 39b Bearing is carried out to the gear case 37, and it is bearing 39a. In the part projected to Motor M side, it is 
serration 32a. It is formed. The case 35 of Motor M is a worm gear 31, It is attached in the gear case 37 which has contained the worm 
shaft 32 and the electromagnetic clutch 36. 

[0005] Main driving section 36a of the electromagnetic clutch 36 which engages and releases the output shaft 34 of Motor M in the 
output of this motor M It is attached outside and is follower 36b in the worm-shaft 32 side. It has countered. This follower 36b It is 
serration 32a to said worm shaft 32. It inner-******. And said follower 36b Serration 32a Bearing 34a attached outside by the output 
shaft 34 of Motor M Bearing is carried out. 

[0006] If such power-steering equipment rotates a steering wheel, torque will act on a torsion bar spring 4 through top column shaft 2A 
by the actuation, and a torque sensor 5 will detect the torque. It is given to the energization control section which the signal of the 
detected torque does not illustrate, and an energization control section operates, and Motor M drives, and it is transmitted to an 
electromagnetic clutch 36, a worm shaft 32 rotates, and a worm gear 31 rotates. Bottom column shaft 2B will rotate by rotation of this 
worm gear 31, and a control force will be assisted. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the electric power-steering equipment of the **** column mold 
mentioned above, Motor M and the worm gearing 33 which constitutes a reducer have isolation construction between which the 
electromagnetic clutch 36 was made to be placed, the output shaft 34 of Motor M is set into the both ends and electromagnetic-clutch 
36 part, and a worm shaft 32 is Bearing 39a and 39b about both ends in a total of three places again, respectively. It is used and 
supported to revolve and has structure which concludes the motor case 35 and a gear case 37 with a bolt Therefore, after assembly is 
a worm shaft 32 at five bearing, It became the structure where the output shaft 34 of Motor M was supported, and it was difficult for 
each bearing to absorb a heart gap, and assembly operation took time amount to it, and it caused torque unevenness generating. 
[0008] This invention is made in view of this situation, and the place made into the purpose is to offer the electric power-steering 
equipment which made the output shaft and worm shaft of a motor in one, and attained large simplification of a configuration, and 
easy-ization of assembly. 
[0009] 

[Means for Solving the Problem] The electric power-steering equipment concerning this invention In the electric power-steering 
equipment which coordinates the output shaft of a motor with a steering gear style through the reduction gear which consists of a 
worm shaft and a worm gear, and assisted the control force with the turning effort of a motor While constituting said worm shaft in the 
output shaft of said motor, and one, when the torque more than predetermined acts on said reduction gear, it is characterized by 
preparing the torque limiter which cancels the cooperation with said motor and steering gear style. 
[0010] 

[Function] It is the worm shaft from which the output of a motor constitutes a reducer through an electromagnetic clutch by this if it is 
in this invention, it will be transmitted to a column through a worm gear. A configuration is simplified sharply, if a control force becomes 
more than fixed even if the trouble by which a motor or a worm gearing is moreover locked arises, transfer of the force will be 
intercepted between the output shaft of a motor, and a steering wheel, and steering nature is not spoiled at all. 
[0011] 

[Example] This invention is concretely explained based on the drawing in which the example is shown below. Drawing 1 is the 
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fragmentary sectional view of the electric power-steering equipment concerning this invention, and the inside M of drawing is a motor, 
and 11 and 12. Worm gear which constitutes a reducer, The worm gearing is shown. The output shaft 16 of Motor M is constituted by 
the integral construction which served as the shaft of a worm gearing 12. Direct gear-cutting formation of the worm gearing 12 has 
been carried out at the end section periphery of the output shaft 16 projected from the motor case 19. It sets to the both ends of a 
worm gearing 12, and is Bearing 18a and 18b, respectively. It is supported to revolve by the gear case 18 and the other end is bearing 
19a. It has structure which was supported to revolve by the motor case 19 and supported to revolve with three places as a whole. 
[Q012] NARU processing is performed in the center of the output shaft 16 located in the motor case 19, a core 20 is formed in this 
periphery, the sintering paint 21 for an insulation is separated to that perimeter, a coil 22 is arranged, and the core 24 is further allotted 
to the periphery in the condition of this coil 22 of having wrapped in the paint 23 for an insulation. 

[0013] Moreover, adjoin the arrangement location of said coil 22, a commutator 25 is made to be placed between the peripheries of an 
output shaft 16, and the contact surface 26 linked to said coil 22 is formed, main case 19b to which the motor case 19 makes the 
shape of a cylinder Flank case 19c which closes the 1 side-edge section from — becoming — main case 19b inside, it counters around 
said coil 22 — making — a magnet 27 — moreover, the brush 28 is arranged in the contact surface 26 and the location which 
counters. A magnet 27 is covering 27a made from stainless steel about the coil 22 and inside side which counters. It has covered. 
Moreover, a brush 28 is brush holder 28a. Spring 28b Energization maintenance is carried out in order to make it intervene and to make 
it **** to a contact surface 26. 29 is flank case 19c of the motor case 19. It is the plug attached in the body. 

[0014] The motor case 19 and a gear case 18 are main case 19b of the motor case 19. Flank case 19c It is concluded in one with the 
bolt 30 concluded in one. It is metal ring 11a by which drawing 2 is the partial expansion side elevation of a worm gear, and the key 
stop of the worm gear 1 1 was carried out to bottom column shaft 2B. Gear section 11b It is fixed and constituted, gear section 1 1b of 
a worm gear 11 it is made from synthetic resin and constitutes in the shape of a circular ring — having — **** — a peripheral face — 
tooth part 1 1c moreover — inner skin — the part — 1 1d of heights it was formed — it forms annularly — having — 1 1d of said 
heights Metal ring 11a Hole 11 e formed in a part of hoop direction of a periphery the condition that you made it insert — metal ring 11a 
Outside attachment immobilization is carried out 

[0015] The number of heights, What is necessary is not to limit especially about the number of the holes into which the cross section 
and this are made to insert, and just to set up if needed. That is, the shear strength x cross-section x number of the force FF= resin 
given by the bottom formula determines that it becomes the following relation. 

Larger force than the control force of maximum input <F< human being from Motor M [0016] Drawing 3 is the mimetic diagram showing 
other examples of the worm gear in this invention, and is gear section 11b. 11f of protruding line sections prolonged in the parallel 
sense with an axial center line at one place of inner skin It prepares and is 1 1f of this protruding line section. Metal ring 11a 1 1g of 
concaves dug to the peripheral face It is metal ring 1 1a in the condition that you made it engaged inside. It is made to be attached 
outside. 1 1f of this protruding line section Number Thickness What is necessary is not to limit especially about height and just to set if 
needed. 

[0017] If it is in such this invention equipment, the torque added to the torsion bar spring through the helm is detected in a torque 
sensor, and is given to Motor M through the energization control section which the driving signal corresponding to the torque does not 
illustrate, and Motor M rotates it Rotation of Motor M will be transmitted to a worm gear 11 through the worm gearing 12 formed in the 
output shaft 16, bottom column shaft 2B will carry out a rotation drive, and a control force will be assisted. 

[0018] On the other hand, when Motor M will be in a lock condition according to a trouble, it is a worm gearing 12, When a worm gear 
11 will also be in a lock condition and an operator applies a control force to a helm, the large torque exceeding the usual control force 
will be given to a worm gear 1 1. Consequently, metal ring 1 1a in a worm gear 1 1 It leads and is gear section 11b. Big shearing force 
acts on 1 1 d (1 1f of or protruding line sections) of heights. If this shearing force exceeds the predetermined force F, 1 1 d (1 1f of or 
protruding line sections) of heights will be cut Metal ring 11a Gear section 11b The restraint of a between is released, it will be in a 
free rotation condition, the restraint between bottom column shaft 2B and the output shaft 16 of Motor M will be released, and the 
operation same with transfer of the force having been intercepted and having made the clutch into ** will be achieved. 
[0019] 

[Effect of the Invention] The electric power-steering equipment applied to this invention like the above While structure can be sharply 
simplified by abandoning a clutch and making a motor output shaft and a worm shaft into integral construction, it is not necessary to 
consider a heart gap of bearing, and assembly is simplified so much. Moreover, when the applied force more than predetermined 
commits a worm gear between the gear section and a shank, since the connection section whose mutual free rotation is enabled was 
prepared, when a motor is locked, this can be canceled easily, and this invention does the outstanding effectiveness so — safe steering 
is securable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the fragmentary sectional view of the electric power-steering equipment concerning this invention. 
[Drawing 2] It is the side elevation showing the connection structure of a worm and a worm gear. 
[Drawing 3] It is the explanatory view showing other examples of a worm gear. 

[Drawing 4] It is the explanatory view showing the configuration of conventional electric power-steering equipment. 

[Drawing 5] It is an expanded sectional view by the V-V line of drawing 4 . 

[Description of Notations] 

11 Worm Gear 

11a Metal ring 

1 1 b Gear section 

1 1 c Tooth part 
1 1d Height 
11e Hole 

12 Worm Gearing 
16 Output Shaft 

18 Gear Case 
18a, 18b Bearing 

19 Motor Case 
19a Bearing 

19b The main case 
19c Flank case 

20 Core 
22 Coil 
28 Brush 
M Motor 
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